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ABSTRACT
More than 13.7 million people in Taiwan are scooter us-
ers, which signifies the highest density of scooter users in 
the world. The aim of the present study is to use the user 
experience (UX) evaluation methods to investigate the fac-
tors that influence the users’ satisfaction, recommenda-
tion intention, and willingness to accommodate Electric 
two-wheelers (E2Ws). An online survey design has been used 
to recruit two-wheeler owners who live in Taiwan. The results 
of the hierarchical multiple regression analysis, based on 
a sample of 315 Taiwanese, indicate that the variables of 
satisfaction, positive emotions, and riding experience pre-
dicted whether users intended to recommend a two-wheeler. 
The results also reveal that external motivation is the core 
factor that influences a rider’s willingness to purchase an 
E2W. It highlights the importance of providing opportunities 
for people to experience the advantages of E2Ws and ser-
vices. Having good hedonic and pragmatic experiences ac-
cumulated during two-wheeler usage may further positively 
influence the users’ satisfaction and intrinsic motivation. It 
is recommended that the government and the related indus-
tries consider the above issues when formulating related 
policies or developing E2W or battery technologies.
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1.  INTRODUCTION 
Taiwan is an insular nation with a population of 
approximately 23 million people. The most common-
ly used method of road transport for the Taiwanese 
are scooters (45.9%), followed by cars (23.7%), buses 
(8.8%), walking (7.1%), and bicycles (4.1%) [1]. One 
can see that the proportion of the Taiwanese riding 
two-wheelers is as high as 50%. Among the Taiwan-
ese, there are more than 13.7 million people who are 
scooter users, which reflects the highest density of 
scooter users in the world. Scooters that utilize fos-
sil fuels in internal combustion engines emit tailpipe 
pollutants that may have a negative impact on human 
health. Two-wheeled vehicles with electric propulsion 
have received increasing attention because of their low 
carbon emissions, fuel independency, and environmen-
tal friendliness. Electric two-wheelers (E2Ws) also help 
with saving costs related to fuel, spark plug changes, 
and oil filter replacements; these facts, coupled with 
their minimalistic design characteristics, result in low 
maintenance costs. In Taiwan, E2Ws include electric 
scooters (e-scooters), small-scale e-scooters, electric 
bikes (e-bikes), and electric-assisted bicycles. Accord-
ing to the definition in the Taiwan’s Chinese National 
Standards (CNS) for the E2Ws, e-scooters should be 
designed with a speed limit of over 45 km/h on motor 
power alone on level ground and over 1,000 W output. 
The small-scale e-scooters should be designed with a 
speed limit of less than 45 km/h and less than 1,000 W 
output. On the other hand, an e-bike is designed with a 
speed limit of less than 25 km/h. As for the electric-as-
sisted bicycles, they should be designed with pedals 
and limited to a top speed of 25 km/h. In transporta-
tion engineering, speed is one of the basic variables 
that index the state and the level of service of road-
way facilities. A reduction in the speed level leads to 
a safety improvement for all types of traffic accidents, 
including collision between motor vehicles, collision 
between a motor vehicle and a pedestrian or cyclist, 
and motor vehicles collision with a fixed obstacle at 
the roadside [2-4]. In order to improve air quality, road 
safety, and public health, the Taiwanese government is 
ramping up efforts to push for the adoption of E2Ws in 
the market. The global E2W market is segmented on 
the basis of regions into North America, Asia Pacific, 
Europe, and Rest of the World. Asia Pacific account-
ed for the largest share in 2017, owing to the regional 
growth in vehicle charging infrastructure in emerging 
countries such as China and Taiwan [5]. In addition, 
e-bikes are one of the fastest growing segments of the 
global transport market with potential for disruptive 
impact on the existing mobility patterns [6, 7]. Howev-
er, as of the end of 2017, the market share of E2Ws 
as a percentage of the Taiwanese two-wheeler market 
was only 2.23%, even though the Taiwanese govern-
ment has continued providing special concessions or 
subsidies for the purchase of E2Ws, offering special 
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method of evaluating the usability of systems com-
pared to industry standards. In contrast, hedonic qual-
ity calls for a focus on the self, i.e. the question of why 
someone owns and uses a particular product [22]. All 
the designed products evoke a wide range of emo-
tions, both negative and positive. These emotions pro-
vide the basic evaluation in terms of hedonic values, 
often causing the organism to be attracted to what it 
likes and to avoid what it does not like. Human-com-
puter interaction (HCI) work relates to the use of emo-
tions and emotional displays in products that interact 
with the users. The ability of emotional behaviours to 
influence a person’s emotional and motivational state 
could potentially, if exploited effectively, guide a user 
towards more effective interactions [23]. The OCC 
model of emotion proposed by Ortony, Clore, and Col-
lins in 1988 [24] is a widely used model of emotion 
that states that the strength of a given emotion de-
pends primarily on the events, agents, or objects in the 
environment of the agent exhibiting the emotion. The 
model specifies about 22 emotion categories and con-
sists of five processes that define the complete system 
that characters follow, from the initial categorization of 
an event to the resulting behaviour of the character. 
These processes are: a) classifying the event, action, 
or object encountered; b) quantifying the intensity of 
affected emotions; c) the interaction of the newly gen-
erated emotion with the existing emotions; d) map-
ping the emotional state to an emotional expression; 
and e) expressing the emotional state. An advantage 
of the OCC model is that it distinguishes emotions in 
terms of their core situational meanings, which is both 
straightforward and reliable [25]. The present study is 
to gauge the users’ long-term experiences. Therefore, 
the questionnaire respondents must have had more 
than one month of two-wheeler riding experience. 
This study will not discuss the emotions generated 
by prospective consequence and unfamiliar aspect. 
Fourteen emotions were chosen from OCC model to 
gauge hedonic experiences. Seven positive emotions 
are gloating, admiration, joy, satisfaction, pride, love, 
and happy-for and seven negative emotions are pity, 
reproach, distress, disappointment, shame, hate, and 
resentment. In addition, positive emotions stimulate 
product purchase intentions [26, 27], repurchase in-
tentions [28], and product attachment [29]. In human 
product interactions, products can evoke emotions in 
various ways. The positive emotions may be evoked 
by the product, the meaning of the product, the inter-
action with the product, the activity that is facilitated 
by this interaction, themselves, and others involved in 
the interaction [30]. Adding these items to the hedonic 
quality subjective rating would facilitate identifying the 
sources of the emotions felt for riders. Therefore, the 
present study, in order to develop an instrument that 
reflects Taiwanese UX, included items associated with 
incentives to the manufacturers, and has introduced 
several programs to establish a foundation for the de-
velopment of E2Ws. This highlights the importance 
of discovering the motivations that will increase peo-
ple’s willingness to replace gas-powered scooters with 
E2Ws.
User Experience (UX) is an umbrella term for new 
ways of understanding and studying the quality-in-use 
of interactive products. Practitioners and research-
ers from a wide range of disciplines are working daily 
with this concept. ISO FDIS 9241-210 [8] defined UX 
as “a person's perceptions and responses that result 
from the use and/or anticipated use of a product, 
system or service.” The UX is the result of the inter-
action between three elements: the user, the system, 
and the context [9]. The subjective nature of UX has 
two different time frames; user experience based on 
short-term usage and long-term usage. Examples of 
the best-known UX evaluation methods are AttrakDiff 
questionnaire [10] and User Experience Questionnaire 
(UEQ) [11]. Many user experience evaluation meth-
ods are not tailored for long-term evaluations. Expe-
riences do not only consist of contextual details, but 
also of value-charged elements, such as emotions or 
overall evaluative judgments. One can distinguish two 
approaches to the reconstruction of value-charged 
experiences: the constructive and the value-account. 
The value-account, which stores the frequency and in-
tensity of positive or negative responses to stimuli, is 
the existence of a memory structure [12]. Examples 
of methods designed for long-term evaluations are 
iScale [13] and UX Curve [14]. The above-mentioned 
questionnaire designs are worth referencing. Since 
value-account is more accessible and better retained 
over time than details from the episodic memory, it will 
actually cue episodic information when reconstructing 
an experience, or feed into a potential overall evalua-
tion, even in the absence of any episodic information 
[15, 16]. Therefore, the design of the self-reported 
quantitative ratings for the present study is based on 
the value-account approach and long-term usage, to 
gauge the UX of two-wheeler riders. 
UX needs to be concerned with satisfying both 
pragmatic and hedonic goals of the users related to 
the experiences and outcomes of interactions [17, 
18]. Pragmatic quality calls for a focus on the prod-
uct – its utility and usability in relation to potential 
tasks. Usability is widely recognized as critical to the 
success of interactive systems or products [19, 20]. 
There exist a number of standardized usability ques-
tionnaires. Among them, the System Usability Scale 
(SUS) [21] provides a “quick and dirty” usability scale 
to evaluate practically any kind of system. It consists of 
a 10-item questionnaire with five response options for 
respondents, from strongly agree to strongly disagree. 
The SUS has been tried and tested throughout almost 
30 years of use, and has proven to be a dependable 
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two items were designed to collect categorical data on 
user willingness to own an E2W (yes or no) and attitude 
towards the purchase of E2Ws (multiple answers). 
Participants
A total of 336 questionnaires were collected, and 
315 valid questionnaires were used for the analysis. 
Invalid questionnaires mainly resulted from incom-
plete answers. The overall response rate was 67.2% 
(336/500). The median age of respondents was 41 
years (min:15, max:68), with 36.5% females (n = 115) 
and 63.5% males (n = 200). Their median riding experi-
ence was 8 years. The demographic information of the 
respondents is shown in Table 1. 
Table 1 – Demographic information of the respondents 










≥ 60 12 3.8
Education
Junior 7 2.2
Senior high 58 18.4












Analyses were conducted using SPSS software, 
Version 22.0. T tests, chi-square test, ANOVA, cor-
relation analysis, and hierarchical multiple regression 
analysis were used to assess the variables. The two-
tailed significance level was set at p < .05.
3.  RESULTS 
In this study, the internal consistency of the emo-
tions felt, pragmatic quality, and satisfaction scores 
were high (Cronbach’s \on the pooled values: emo-
tions felt, \=.865; pragmatic quality, \=.709; sat-
isfaction, \=.755). The sampling for emotions felt 
pragmatic quality, hedonic quality, and sources of the 
emotions felt that reflect Taiwanese UX, in addition to 
items that measured satisfaction and user intention. 
The purpose of this study is to explore two-wheeler 
riders’ opinions on UXs. An anonymous survey among 
the Taiwanese scooter users was conducted. The re-
search uses insight in affect to capture the pleasur-
able consumer experience of using two-wheeler prod-
ucts in order to understand the factors that influence 
satisfaction and recommendation intention in light of 
the UX. More precisely, the acceptance of a two-wheel-
er product was examined, from the point of view of 
human-product interaction, based on the emotional 
response of the rider. Furthermore, a greater under-
standing of the factors that affect the adoption of an 
E2W is required in order to better understand and fa-
cilitate user acceptance. 
2.  METHODS
Questionnaire development
The survey was broadcast online from September 
to November 2017, on multiple advertisement chan-
nels. It recruited two-wheeler owners who lived in Tai-
wan. The questionnaire contained the following six sec-
tions: (1) Personal information: four items designed to 
collect socio-demographic data on gender, age, educa-
tion, and region of residence; (2) Two-wheeler usage: 
four items designed to collect data on transportation 
usage (scooter, electric scooter, electric bike/moped, 
and bike), riding experience, two-wheeler usage (com-
muting, sports and leisure, shopping, dropping off/
picking up a child from school, and other), and rea-
sons for owning the two-wheeler (speed, appearance, 
quiet ride, oil price, vehicle price, performance, envi-
ronmental protection, comfort, future trends, social 
needs, work demands, recommendations from friends 
or family, convenience, government grant amount, 
safety, and other). Multiple answers were allowed 
for two-wheeler usage and reasons for ownership; 
(3) Pragmatic quality: ten items of SUS were used to 
measure subjective assessments of usability; (4) He-
donic quality: twenty-one items designed to measure 
the emotions felt (14 items) and sources of emotions 
(1 item). The emotions felt were assessed using a 
5-point Likert scale, ranging from very much to very 
little. Seven basic sources of emotions evoked by the 
object, the meaning of the object, the interaction with 
the object, the activity that is facilitated by the inter-
action, themselves, others involved in the interaction 
[29], and social life were taken (multiple answers); (5) 
Satisfaction: two items were designed to collect quan-
titative data on satisfaction levels and willingness to 
recommend two-wheelers to people who are close to 
them, assessed using a 5-point Likert scale ranging 
from strongly agree to strongly disagree; (6) Intention: 
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Most of the agreement levels related to SUS 
(X̄=68.42, v=12.02), satisfaction (X̄=3.96, v=0.86), 
and recommendation intention (X̄=3.54, v=0.91) 
were slightly agreed. The average positive emotions 
rating was 3.57 (SD=1.03), while the negative emo-
tions rating was 2.0 (SD=0.95). The data on SUS and 
emotions felt are shown in Table 3 and Table 4, respec-
tively. In addition, approximately 241 respondents 
(76.5%) were willing to purchase an E2W, while 74 
respondents were unwilling to purchase one. The rea-
sons for their willingness or unwillingness to purchase 
an E2W are shown in Table 5. 
3.2 T-test
The T-test results indicated that the SUS of “I 
would imagine that most people would learn to use 
this system very quickly” (t=-2.16, p<.05) and emo-
tions felt of pity (t=2.68, p<.01), reproach (t=2.26, 
p< .05), disappointment (t=2.12, p<.05), and shame 
(t=2.28, p<.05) differed significantly by gender (please 
refer to Table 6 for the respective data). 
3.3 Chi-Square Test
The chi-square test results indicated that purchase 
intention differed significantly according to transporta-
tion usage [ ( )32| = 9.99, p=0.019]. Respondents who 
were e-bike riders (6.3%; AR=2.6) showed a higher 
purchase intention percentage relative to bicycle rid-
ers (10.2%; AR=-1.5). 
Reasons for owning a two-wheeler differed signifi-
cantly according to age [ ( )752| =358.96, p=0.000]. 
Respondents aged 50-59 displayed a higher per-
centage of social needs (40%; AR=4.7), friends or 
family recommendations (35.5%; AR=3.6), quiet 
(73.3%; AR=6.8), and government grant (82.1%; 
AR=12.9) relative to those aged 40-49 (7.7%―22.6%; 
(Kaiser-Meyer-Olkin (KMO) value=.929) and pragmatic 
quality (KMO value=.766) is adequate. The items on 
each variable were divided into two parts: positive and 
negative.
3.1 Descriptive statistics
The descriptive statistics of two-wheeler usage and 
the reasons for ownership are shown in Table 2.
Table 3 – Descriptive statistics of SUS









I like to ride my two-wheeler frequently 60.6 27.3 9.1 0 3
I found my two-wheeler unnecessarily complex 3 15.2 36.4 36.4 9.1
I thought my two-wheeler was easy to ride 57.6 27.3 15.2 0 0
I need the support of a technical person to be able 
to use my two-wheeler 6.1 21.2 33.3 30.3 9.1
I found the various functions in my two-wheeler 
were well integrated 39.4 36.4 18.2 6.1 0
I thought my two-wheeler was too inconsistent 9.1 18.2 36.4 27.3 9.1
I would imagine that most people would learn to 
use my two-wheeler very quickly 51.5 36.4 12.1 0 0
I found my two-wheeler very cumbersome to use 0 6.1 30.3 42.4 21.2
I felt very confident using my two-wheeler 69.7 21.2 9.1 0 0
I needed to learn a lot of things before I could get 
going with my two-wheeler 3 12.1 30.3 30.3 24.2
Table 2 – Descriptive statistics of two-wheeler usage and 
reasons for ownership




Sports and leisure 146 22.3
Shopping 145 22.1
Picking up a child 83 12.7
Other 11 1.7
Reasons for  
ownership
Convenience 232 25.8
Work demands 124 13.8





Oil price 34 3.8
Safety 32 3.6
Social needs 31 3.4
Recommendations 22 2.4
Appearance 20 2.2
Government grant 19 2.1
Quiet ride 16 1.8
Future trends 15 1.7
Other 6 0.7
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Table 4 – Descriptive statistics of emotions felt 
Emotions Very little [%] Little [%] Moderate [%] Much [%] Very much [%] 
Positive  
emotions
Gloating 6.1 9.1 15.2 30.3 39.4
Admiration 6.1 9.1 18.2 18.2 48.5
Joy 0 3 21.2 18.2 57.6
Satisfaction 3 3 18.2 24.2 51.5
Pride 0 3 27.3 18.2 51.5
Love 3 0 21.2 18.2 57.6
Happy-for 3 3 21.2 18.2 54.5
Negative  
emotions 
Pity 30.3 39.4 27.3 3 0
Reproach 33.3 33.3 30.3 3 0
Distress  27.3 39.4 27.3 3 3
Disappointment 39.4 33.3 24.2 3 0
Shame 33.3 42.4 21.2 3 0
Hate 36.4 36.4 24.2 3 0
Resentment 24.2 45.5 27.3 3 0
Table 5 – Descriptive statistics of reasons for willing or unwilling to purchase an E2W 
Reasons for willing to buy an E2W Reasons for unwilling to buy E2W
Items Frequency (N)  % Items Frequency (N)  %
Environment 125 15.3 Vehicle price 39 18.6
Convenience 109 13.4 Convenience 34 16.2
Vehicle price 79 9.7 Performance 25 11.9
Government grant 76 9.3 Safety 19 9.0
Oil price 71 8.7 Work demands 15 7.1
Quiet ride 59 7.2 Oil price 13 6.2
Comfort 52 6.4 Comfort 12 5.7
Future trends 47 5.8 Speed 12 5.7
Performance 45 5.5 Future trends 11 5.2
Safety 41 5.0 Government grant 8 3.8
Speed 40 4.9 Other 6 2.9
Work demands 32 3.9 Environment 4 1.9
Appearance 16 2.0 Quiet ride 4 1.9
Social needs 13 1.6 Appearance 4 1.9
Recommendations 8 1.0 Social needs 2 1.0
Other 2 0.2 Recommendations 2 1.0
Table 6 – Means and standard deviations of emotions felt and SUS factors by gender 
Items Gender Mean SD t-value Sig.
Emotions felt
Pity 
Female 1.82 0.86 2.68 0.008
Male 2.11 0.99
Reproach 
Female 1.90 0.89 2.26 0.025
Male 2.15 0.99
Disappointment 
Female 1.87 0.84 2.12 0.039
Male 2.09 1.01
Shame 
Female 1.77 0.82 2.28 0.024
Male 2.01 0.95
SUS Easy to learn
Female 2.72 0.88 -2.158 0.032
Male 2.74 1.05
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(X̄= 3.92, v=0.85). In addition, the respondents who were 
e-bike riders had higher recommendation intentions 
(X̄=4.45, v=0.69) than those who were scooter riders 
(X̄=3.43, v=0.86) or bicycle riders (X̄=3.64, v=0.97) 
(p < 0.05).
3.5 Correlation analysis
The correlation analytical results showed that pos-
itive emotions were positively correlated with SUS 
scores and satisfaction, while negative emotions were 
negatively correlated with SUS scores and satisfac-
tion. Moreover, SUS score was positively correlated 
with satisfaction. More specifically, joy and happy-for 
emotions were positively evoked by two-wheelers. Joy, 
pride, love, happy-for, and distress emotions were 
positively evoked by interactions with two-wheelers. 
Gloating, admiration, joy, pride, and happy-for emo-
tions were positively evoked by social life; in contrast, 
hate emotion was negatively evoked by others involved 
in the interaction. In addition, riding experience was 
negatively correlated with positive emotions, includ-
ing gloating, joy, pride, love, and reason for owning a 
two-wheeler, including future trends (r=-0.13), friends 
or family recommendations (r=-0.13), and environ-
mental protection (r=-0.26). The final model of the 
relationship among the above-mentioned variables is 
shown in Figure 1. Furthermore, riding experience was 
positively correlated with dropping off/picking up a 
child from school (r=0.18), convenience (r=0.16), and 
work demands (r=0.29). 
3.6 Hierarchical multiple regression analysis
Hierarchical multiple regression analysis was used 
to predict recommendation intention (Z) from the sur-
vey data. Variables were entered in three steps: (1) the 
predictor variables (personal information, two-wheeler 
usage, pragmatic quality, positive emotions, negative 
AR=-1.8―  -4.0). In contrast, respondents aged 40-49 
displayed a higher percentage of vehicle price (47.5%; 
AR=1.9) and work demands (48.4%; AR=2.3) relative 
to those aged 50-59 (0%; AR=-3.8― -4.2). Respon-
dents aged 40-49 displayed a lower percentage of ap-
pearance (10.0%; AR=-2.6) relative to those aged un-
der 20 (10.0%; AR=3.4) and 20-29 (45.0%; AR=2.6). 
Reasons for purchasing an E2W differed sig-
nificantly according to purchase intention [ ( )152| = 
84.22, p=0.00]. Respondents with purchase inten-
tion displayed a higher percentage of quiet ride (5.7%; 
AR=2.8), government grant (7.5%; AR=2.6), and envi-
ronmental protection (12.1%; AR=5.2) relative to those 
with no purchase intention. In contrast, respondents 
with no purchase intention displayed a higher per-
centage of vehicle price (3.8%; AR=3.5), performance 
(2.4%; AR=3.2), and other (0.6%; AR=3.8) relative to 
those with purchase intention.
Reasons for willingness or unwillingness to pur-
chase an E2W differed significantly according to region 
of residence [ ( )452| = 72.81, p=0.005]. Respondents 
who lived in eastern Taiwan displayed a higher per-
centage of friends or family recommendations (14.3%; 
AR=5.9) relative to those who lived in northern Taiwan 
(57.1%; AR=-1.5) and southern Taiwan (0%; AR=-0.5).
3.4 ANOVA
The results of a one-way analysis of variance 
(ANOVA) indicated that the mean difference of rec-
ommendation intention [F(3, 311)=9.713, p=0.000], 
satisfaction level [F(3, 311)=3.317, p=0.020], and 
SUS scores [F(3, 311)=2.876, p=0.036] among differ-
ent transportation usages were significant. Scheffe's 
post hoc test revealed that the respondents who were 
e-bike riders showed higher SUS scores (X̄=74.75, 
v=14) than those who were bicycle riders (X̄=65.43, 
v=10.61). Moreover, e-bike riders had higher satis-












































Figure 1 – Final model of the relation among emotion sources, emotions felt, riding experience, SUS score, and satisfaction
Huang F-H. Understanding Users’ Experiences of Riding a Two-Wheeler Vehicle and their Intentions of Purchasing Electric Two-Wheelers
Promet – Traffic & Transportation, Vol. 31, 2019, No. 5, 503-512 509
found that the intensity of positive emotions for the 
respondents riding two-wheelers were slightly higher 
than those of negative emotions.
Regarding respondents’ negative emotions felt, 
the highest rating was 2.06 for the “Reproach” cate-
gory, followed by ”Distress” (2.05), “Disappointment” 
(2.01), ”Pity” (2.00), and ”Hate” (1.99). Among them, 
the distress emotions showed low positive correlation 
with interaction with the two-wheeler, and hate emo-
tions displayed low negative correlation with others in-
volved in the interaction. Regarding the respondents’ 
positive emotions felt, the highest rating was 3.84 for 
the “Satisfaction” category, followed by “Love” (3.8), 
“Happy-for” (3.78), “Joy” (3.78), and “Pride” (3.45). 
Positive emotions showed low positive correlations 
with two-wheeler product interaction, and respon-
dent’s social life. However, the rider’s riding experi-
ence exhibited low negative correlations with positive 
emotions. That means that the riders with more years 
of riding experience felt lower positive emotions. Sum-
marizing the results of hedonic quality, interacting 
with the two-wheeler plays an important role in influ-
encing rider’s emotions, both negative and positive. In 
two-wheelers, good quality/design beauty and enhanc-
ing social life have been found to be important factors 
that may have positive impact on the rider's positive 
emotions. Moreover, friends or family members who 
pay attention to and care about the rider’s safety may 
reduce their negative emotions. Therefore, the prod-
uct design and interpersonal interaction are important 
factors that influence the hedonic quality. In addition, 
the results of pragmatic quality revealed an average 
SUS score of 68.42. That means that the two-wheel-
er design may provide a mildly pragmatic quality to 
riders. Here, pragmatic quality exhibited a moderate 
positive correlation with hedonic quality. Furthermore, 
gender differences were found in the SUS. Male riders 
emotions, and satisfaction); (2) the moderator vari-
ables (age, gender, education, region of residence, 
and riding experience); and (3) the interaction terms 
for moderation analysis. Results indicate that none of 
the predicted moderated relationships reached sig-
nificance for Z. Table 7 represents the main predictor 
variables (excluding interactions) for Z. Among these, 
satisfaction, positive emotions, shopping, and riding 
experience significantly influenced the intention to rec-
ommend their own two-wheeler.
4.  DISCUSSION
The major reason why respondents owned a 
two-wheeler was convenience, followed by commuting, 
price, comfort, and performance. The differences by 
age were found in other reasons for ownership. The 
secondary reason, in young adulthood (aged under 
29), to purchase a two-wheeler focused on self-ex-
pression, while middle-aged people paid more atten-
tion to social needs, quiet ride, government grant, and 
friends’ recommendations.
Most of the respondents were slightly satisfied with 
their two-wheelers. The results revealed that both he-
donic and pragmatic qualities were important factors 
that influence the two-wheeler riders’ satisfaction. The 
results of hedonic quality revealed that two-wheeler 
design and usage can mildly evoke positive emotions 
and low negative emotions. Emotions can serve as 
background factors that influence behavioural, nor-
mative and/or control beliefs. Compared to people in 
state of negative mood, the people in positive mood 
tend to evaluate events (such as the consequences 
of a behaviour) more favourably and to judge favour-
able events as more likely to occur [31-33]. The results 
Table 7 – Hierarchical multiple regression results for intention to recommend their own two-wheeler (Y) 
Step






Sports and leisure 
Shopping 














Positive emotions 0.353*** 0.332***
Negative emotions -0.041 -0.046
Satisfaction 0.441*** 0.444***
2
Age 0.020 0.470 0.009
Gender 0.045
Education -0.035
Region of residence 0.013
Riding experience -0.013**
* p < 0.05; ** p < 0.01; *** p < 0.001
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Taiwan E2W market is relatively immature, prices are 
still somewhat at a premium, and the infrastructure in 
place for charging is insufficient. Compared with the 
mature Taiwan scooter or bicycle market, E2Ws have 
no competitive advantage in price or performance. 
Moreover, current battery technology does not allow 
for charging in less than half an hour. In terms of 
current industry development, battery swap stations, 
analogous to gas stations, where refuelling can be 
completed in a few minutes is one of the solutions to 
address battery limitations [37-40]. In Taiwan, several 
battery-swapping systems for E2Ws have been estab-
lished. The government and related industries should 
continue to invest in the development of E2Ws and 
new battery materials, and actively establish public 
awareness of the correct products and services for 
E2Ws, to increase the public acceptance of E2Ws.
5.  CONCLUSION
The main aim of this study was to use UX evalua-
tion methods to investigate the factors of two-wheel-
er usage, pragmatic quality, and hedonic quality that 
influence the riders’ satisfaction, recommendation 
intentions, and willingness to accommodate E2Ws. 
The results of the survey conducted with two-wheeler 
commuters in Taiwan provide evidence of the evalua-
tion methods for increasing the understanding of the 
experience of riding two-wheelers, and acceptance 
of E2Ws. In particular, user-perceived hedonic quali-
ty and pragmatic quality of two-wheelers play a big 
part in their satisfaction and recommendation inten-
tion, while riding experience, two-wheeler interactions, 
two-wheeler designs, and interpersonal interactions 
all appear to be important factors. In addition, exter-
nal motivation plays a big part in driving the intention 
to purchase an E2W, while convenience, awareness of 
environmental concerns, government grants, vehicle 
price, performance, and charging services all appear 
to be important factors. It is to be hoped that, in order 
to increase the penetration level of E2Ws and improve 
air quality, road safety, and public health, the govern-
ment and related industries will consider the above 
issues when formulating related policies or developing 










tended to have higher agreement with the item of “I 
would imagine that most people would learn to use 
this system very quickly” than females. However, 
male riders tended to feel higher negative emotions 
than females. This means that two-wheeler designs 
do not meet male riders’ expectations about what 
the experience would be like, which can negatively 
influence the emotions felt. The results showed that 
riding a two-wheeler can make some riders feel dis-
tress emotions. Many people find it difficult to put dis-
tressing thoughts out of their minds and may therefore 
cumulate anxiety [34]. Worry, anxiety, and insecurity 
emotions reflect uncertainty about the event outcome 
[35, 36]. In other words, finding the reason for dis-
tress emotions in riders is one of the important ways 
of improving the pragmatic quality. In addition, the 
two-wheeler design should meet the needs of male rid-
ers for reducing negative emotions felt and increasing 
their satisfaction. 
The core factors that influenced the recommen-
dation intention were satisfaction, positive emotions, 
and riding experience. The riding experience displayed 
low positive correlation with the needs of dropping off/
picking up a child from school, convenience, and work 
demands. In other words, good hedonic and pragmatic 
qualities accumulated during two-wheeler usage may 
further positively affect the rider satisfaction. Emotions 
can have indirect effects on intentions and behaviour 
by influencing the kinds of beliefs that are salient in a 
given situation [34]. Design and service may continue 
to meet the riders’ practical needs for different gen-
ders and different stages of two-wheeler usage that 
may further positively affect their recommendation 
intention. Comparing different two-wheelers, e-bike 
riders have significantly higher recommendation inten-
tions than bicycle or scooter riders. This means that 
e-bikes can provide good design and service to the tar-
get market. 
With regard to purchase intention, approximately 
76.5% of the respondents were willing to purchase 
an E2W. The E2W rider’s repurchase intention is as 
high as 97%. Results revealed that two-wheeler UX 
is not a factor that influences his/her willingness to 
purchase an E2W. It means that the market potential 
of E2Ws is high. Government and related industries 
should provide opportunities for people to experience 
the advantages of E2Ws and services, because it is 
expected to stimulate E2W market share effectively. 
The core factors found in this study were driven by 
external motivation. Results showed that the major 
reason that respondents purchased an E2W was en-
vironmental protection, followed by convenience, vehi-
cle price, and government grants. This result highlights 
the importance of government grants and establishing 
public awareness of environmental protection. In ad-
dition, the factors of vehicle price, performance, and 
others explain why approximately 23.5% of the respon-
dents were unwilling to purchase an E2W. Since the 
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